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subsea equipment (14) and a surface vessel 
(12) has been described, which installation 
in particular is intended for use in connection 
with ofGshore oil extration, and in which the 
rise (10) is provided with a telescopic section. 
For the purpose of heave compensation, the 
riser (10) is installed in a manner such tat said 
telescopic section (IS) is located at the lower 
end of the riser (10), heave compensation 
being effected by the telescopic mobility of 
the riser (10), while the mass of the riser (10), 
when suspended in this manner, keeps the rise 
(10) tensioned. 




00 



o 




wo 01/77483 Al 



iliiilll 



MC NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG), 

Published: 

— with international search report 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance N<Hes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



wo 01/77483i 




PCT/NOOO/00096: 



7EHSZ0NZNG XXD BBAVB COMPENSATING AHItANGEMEKT AT A RISER 



The prdsant Invention regards a ^tensioning and heave 
compensating arrangement; at^ a riser that extends between an 
item of subsea equipment and a surface vessel ^ in which the 
5 riser forms part of a telescopic pipe arrangement* 



Risers of this type have their lower end attached to subsea 
equipment such as blowout preventer valves r wellheads or 
similar / and the top attached to a surface vessel r such as a 
drillship or a platform. 



xo In order to absorb the vertical heaving motion of the vessel 
caused by the motion of the sea. It is previously Icnown to 
provide the upper end section of the riser with a piece of 
piping that is arranged so as to slide telescopically in the 
riser. I«e.^ the riser has a telescopic pipe section at the 

15 tOp« 



The riser must be kept under continuous tension ^ and in the 
case of known risers this is achieved by means of a steel 
wire that is attached to the riser and kept taut by means of 
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winches or hydraulic /pneiimaiilo cylinders that have been 
assigned pressure sovirces and accumulators loca-bed on board 
the surface vessel « The direct use of hydraulic/pneumatic 
cylinders, i.e. without a stsel wire, is also known. The 
winches must be sised to take up the weight of the riser and 
any fluid present in this. Moreover, the winches must be- 
controllable, so called heave compensatable (vertical motion 
compensatalple} , so as to minimise_the transfer of heaving 
movements from the surface vessel to the riser. 

Considerable disadvantages and drawbacks are associated with 
the prior art within the relevant area. Thus it has proven 
difficult to control the tension in the riser, and during 
heavy seas the connection between the riser and the subsea 
equipment may become over t ens ioned. 

In the case of subsea operations through use of risers at 
great depths and with correspondingly long risers, designed 
and supported in accordance with prior art, the heave 
compensating suspension arrangement will require a winch of 
considerable capacity, which complicates and makes the 
surface vessel more expensive. 

The object of the invention has been to provide a tensioning 
and heave compensating arrangement at a riser, which 
arrangement* does not require the use of winches in order to 
keep the riser tensioned or to achieve heave compensation. 

This object is realised according to the invention, by 
arranging a riser of the type mentioned at the beginning in 
accordance with the characterising part of Claim 1. 
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Rno\m risers of the relevant type are, as mentioned, provided 
with a telescopic section at the top. 

Unlike the known emplacement o£ said telescopic section, a 
telescopic section is present at the lower end of a riser 
that is designed and arranged in accordance with the 
invention. Thus, the lower part of the riser according to the 
invention forms part of a telescopic pipe arrangement in the 
area of the subsea equipment as an inner, telescopic ally 
movable pipe. 

A riser according to the invention is at the top secured to 
the surface vessel in a known manner, and follows the 
movements of the vessel caused by the motion of the sea, 
while the mass of the riser ensures that the riser is kept 
under tension. By so doing, an advantageous technological 
double effect is achieved by use of simplified and 
ine^ensive means. 

The telescopic section of the riser may be realised with or 
without pretensioning that contributes towards increasing the 
tension in the riser. 

Non-limiting examples of three preferred embodiments are 
explained in greater detail in the following part of the 
description, with reference to the accompanying drawings, in 
which : 

Figure 1 schematically shows a side view of a riser extending 
between a blowout preventer valve on the seabed and a surface 
vessel; 
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Figure 2 shows an enlarged side view, partly in section, of 
the lower part of the riser that forms part of a telescopic 
pipe arrangement placed bielow; 

Figure 3 corresponds to Figure 2, however here said 
telescopic pipe arrangement is spring-pretensioned in the 
aKial direction; 

Figure 4 shows a third embodiment of the lower telescopic 
pipe arrangement, which in this case is pretensioned through 
use of hydrostatic pressure. 

Figure 1 shows a schematic diagram of a riser 10 extending 
between a surface vessel 12, such as a drillship, and an item 
of subsea equipment 14, such as a blowout preventer valve on 
the seabed 16 « 

A lower telescopic riser section in the form of a telescopic 
pipe arrangement is generally denoted by reference number 18. 
The surface of the sea is indicated by 20. 

The telescopic pipe arrangement 18, in which the outer pipe 
is denoted by 22 and the inner pipe consists of the riser 10, 
allows the riser to perform vertical movements up and down as 
a result of the motion of the sea acting on the surface 
vessel 12 and lifting/ lowering this. It is the magnitude of 
the vertical movements of the vessel that must be absorbed by 
the telescopic pipe arrangement through the movement of the 
lower end portion of the riser in the outer telescopic pipe 
22. 
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In the case of such an arrangement/ in which the telescopic 
riser section Is located at the bottom, the mass of the riser 
10 will maintain the tension in the riser. This avoids the 
use of high capacity winches for tensioning the riser 
s catllnes In accordance with prior art. 

The general arrangement in Figure 1 applies to all three 
embodjments. shown in 2, 3 and 4 respectively. 

Figure 2 shows a first embodiment of the Invention , in which 
an internal annular packing 24 that has been arranged so as 

0 to provide a sliding seal between the inside of the outer 
telescopic pipe 22 and the outside of the riser 10^ is 
disposed at the top of the outer telescopic pipe 22, the 
outer telescopic pipe 22 in the telescopic pipe arrangement 
10, 22 being sufficiently dimensioned for extension in the 

s vertical direction to accommodate the maxlmiim vertical 
movements anticipated from such a surface vessel. 

Figure 3 shows a second embodiment of the invention, in which 
the telescopic pipe arrangement 16 at the lower end of the 
riser 10 is spring^-pretensioned. Reference ntuober 26 

io indicates a helical line-shaped compression spring, the upper 
end of which abuts the lower surface of an upper, inwardly 
directed ring flange 22' of the outer telescopic pipe 22, and 
the lower end of which abuts the upper surface of a shoulder 
30 on the lower end of the riser 10. An annular packing 28 

15 provides a sliding seal against the riser 10. 

In addition to the tension effected by the mass of the riser 
10, fur^er tension is applied to the riser 10 by the 
pretensioned spring 26 acting between its said abutment 
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An alternative embodiment shown in Figure 4 represenHs a 
third ambodixsienli of i^he invention* 

Here, longitudinal sections of the outer pipe in the 
telescopic pipe arrangement 18 have been constructed with 
differen'b inner and outer diameters. Thus, both the inner and 
the ou-ber diameters of an upper axial pipe section 22a are 
largei^ -bhan jbhose of a lover axial pipe section 22b. The pipe 
section 22a forms a cylinder for a piston 32 with a 
peripheral packing 34 that provides a sliding seal against 
the inside of the cylinder 22a. A circumferential packing 36 
that provides a sliding seal against the lower end portion of 
the riser 10 is disposed internally at the transition between 
the two axial pipe sections 22a and 22b « 

By this arrajigement , a cylindrical chamber 38 is formed 
between the lower surface of the piston 32 and the upper 
surface of the packing 36 and of an adjacent, inwardly 
oriented annular part. 40 at the above men-tioned treuisition* 

The upper surface of the piston 32 is exposed to the pressure 
in the surrounding water, while the underside of the piston 
32 is exposed to the pressure in the cylindrical chamber 38. 

A radially oriented vacuum pipe 42 in cosamunication with the 
lower end of the cylindrical chamber 38 is connected to a set 
of pumps (not shown) arranged so as to be able to evacuat.e 
the cylindrical chamber 38 • Thus, the pressure of the water 
at the top of the piston 32 results in a downward acting 
force being applied to this, and by so doing contributes 
towards "tensioning the riser 10. 
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It Is easy to appreciate that the telescopic pipe arrangement 
18 may also be pretensioaed by other means than those shown 
and described, for example by means of hydraulic pressure 
accumulators and subsea vinches. it is also easy to 
appreciate that it will be possible to implement this 
pretensioning by using various combinations of pretensioning 
means « 
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Claims 

1, Arrangemen-t at a riser extending between an item of 

subsea equipment (14) and a surface vessel (12), e.g. a 
drillship, for heave coapeneation and tenslwiing of the 

3 riser (10), in which the riser (10) as compensating 

aeans vertical movement is constructed with a 
telescopic riser section (18) located at the lower end 
part of the riser (10), and in which the lower part of 
the riser string constitutes an inner, telescopically 

.0 movable pipe that is enclosed, at least partially in the 

longitudinal direction, by an outer telescopic pipe (22; 
22a, 22b) , the lower end of which is connected to said 
subsea equipment (14), the telescopic riser section (18) 
effecting the heave con^nsation of the riser (10), 

^5 while tensioning of the same is achieved through the 

weight of the riser (10) on its own or combined with 
pretensioning means connected to the telescopic riser 
section (18) at the lower end o£ the riser string, 
wherein the lower part of the riser string (10), 

:o which forms a telescopically movable inner pipe in the 

telescopic section (18) and is enclosed by the outer 
telescopic pipe (22; 22a, 22b), supports a transverse, 
annular disc-shaped flange (30; 32), the upper stir face 
of which is designed to be pressure loaded for the 

IS purpose of pretensioning, hydraulically by means of the 

water pressure and/or mechanically by means of a spring 
(26), 



30 



2. 



i^rangement according to Claim 1, wherein the 
outer telescopic pipe (22) at the top has a ring flange 
(22*) oriented inward in the Lrection, and where 
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shoulder (30), a collar or a sixailar radial,^ 
circvunferential projection formed by said annular disc- 
shaped flange (30), be-bween which shoulder (30) and 'the 
Lower surf ace of the inwardly projecting ring flange 
(22') is mounted a compression spring in the form of a 
helical spring (26). 

3. Arrangement according to Claim 1, wherein the 

upper part of the outer pipe (22) of the telescopic pipe 
arremgement (18) Is shaped as a cylinder (22a) for an 
annular piston (32) that is formed by said annular disc- 
shaped flange (32) and is connected to the lower part of 
the riser (10), which part forms part of the telescopic 
pipe arrangement, upper and lower packings (34/ 36} 
defining a cylindrical chamber (38) below the piston 
(32), which cylindrical chamber (38) is designed so as 
to allow ill to be evacuated. 

4, 2^rangement according to Claim 3, wherein the 
lower part (22b) of said outer telescopic pipe (22) is 
inswept relative to the upper cylindrical part (22a), a 
central, circumferential packing (36) that provides 
sliding contact with the lower part of the riser (10) 
being disposed at the transition (by 40) between the 
upper and lower outer telescopic pipe parts (22a, 22b) , 
suxd where a vacuum pipe (42) that can be connected to a 
pump designed to be able to evacuate the cylindrical 
chamber (38) is connected to the lower end of the 
cylindrical chamber (38). 




FIG.i 
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